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(54) MANUFACTURE OF MULTILAYER CERAMIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a multilayer ceramic capacitor which 
prevents interlayer separation and short circuit and has superior breakdown voltage characteristic, high 
reliability, and a large capacity. 

SOLUTION: This manufacturing method of a multilayer ceramic capacitor includes a first step of 
fabricating a multilayer block, by alternately laminating a plurality of layers of ceramic green sheets and 
internal electrodes, a second step of laminating a plurality of layers of the multilayer blocks with an 
adhesive or a mixture of the adhesive and plastics to form a green block made of a necessary number of 
layers of ceramic green sheets and internal electrodes, and a third step of cutting the green block to a 
predetermined form and firing it. 
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* NOTICES * 



JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The manufacture approach of a stacked type ceramic condenser including the first process which 
carries out two or more layer laminating of a ceramic green sheet and the internal electrode by turns, and 
produces a laminating block, the second process which produces the Green block which carried out two or 
more layer laminating of these laminating blocks by the adhesive layer which consists of mixture of a binder 
or a binder, and a plasticizer, and carried out the laminating of the ceramic green sheet and the internal 
electrode of a need number of layers, and the third process which calcinate by cutting the Green block in the 
predetermined Green chip configuration. 

[Claim 2] The manufacture approach of the stacked type ceramic condenser according to claim 1 which the 
content ratio of a plasticizer makes 70 or less % of the weight. 

[Claim 3] The manufacture approach of the stacked type ceramic condenser according to claim 1 which an 
adhesive layer is made to be placed between the agenesis parts of the internal electrode of a ceramic green 
sheet, and carries out the laminating of the laminating blocks. 

[Claim 4] The manufacture approach of the stacked type ceramic condenser any one publication of claim 1 
to claim 3 using the caking layer of acrylic [ adhesive layer ]. 

[Claim 5] The manufacture approach of the stacked type ceramic condenser any one publication of claim 1 
to claim 4 which sets thickness of an adhesive layer to 0.5 micrometers - 5.0 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a stacked type ceramic 

condenser, especially a mass stacked type ceramic condenser. 

[0002] 

[Description of the Prior Art] The manufacture approach of the conventional stacked type ceramic 
condenser produces a ceramic green sheet for the slurry which added the binder etc. to the ceramic 
ingredient using a doctor blade method etc. 

[0003] Next, an internal electrode is printed to a ceramic green sheet side, and printing and after carrying out 
the laminating of the ceramic green sheet to an internal electrode side further, an internal electrode is printed 
to the field. Thus, the predetermined number laminating of a ceramic green sheet and the internal electrode 
is carried out by turns, and the Green block is produced. 

[0004] Subsequently, cutting and baking were carried out for the Green block to the predetermined Green 

chip configuration, and the stacked type ceramic condenser was produced. 

[0005] 

[Problem(s) to be Solved by the Invention] As for the latest stacked type ceramic condenser, small large 
capacity is demanded. In order to obtain a small mass stacked type ceramic condenser, the approach of 
making thin thickness of an effective layer ceramic green sheet, and carrying out the many laminatings of a 
ceramic green sheet and the internal electrode further is used. The count of a repeat of the Green block 
which carries out the many laminatings of a ceramic green sheet and the internal electrode of laminating 
application of pressure increases. 

[0006] it had become the cause by which become , and an internal electrode sank into a ceramic green sheet 
that it be easy to generate structure defects of the Green block , such as interlaminar peeling for distortion 
especially to become large by the lower layer side , and accord to distortion to the interior of the baking 
object after the Green chip cutting , the ceramic green sheet of the formation part of an internal electrode 
became still thinner , and the poor short circuit and proof pressure property in the interior of a sintered 
compact be reduced , with the pressure of a repeat . 

[0007] Although the approach of producing beforehand the laminating block which carried out the 
laminating fewer as an approach of solving these troubles than the number of laminatings which needs a 
ceramic green sheet and an internal electrode, and carrying out two or more layer laminating of this 
laminating block, and producing the Green block was proposed, the flexibility of a ceramic green sheet fell, 
the adhesion of laminating blocks worsened, and the laminating block pressurized once had the problem that 
where of interlaminar peeling occurs for this reason. 

[0008] Then, even if this invention uses a thin ceramic green sheet, it prevents generating of interlaminar 
peeling or a poor short circuit, and it aims at offering the manufacture approach of a reliable small mass 
stacked type ceramic condenser which was excellent in the proof-pressure property. 
[0009] 

[Means for Solving the Problem] The first process which this invention carries out two or more layer 
laminating of a ceramic green sheet and the internal electrode by turns, and produces a laminating block in 
order to attain said object, The second process which produces the Green block which carried out two or 
more layer laminating of these laminating blocks by the adhesive layer which consists of mixture of a binder 
or a binder, and a plasticizer, and carried out the laminating of the ceramic green sheet and internal electrode 
of a need number of layers, By the manufacture approach of a stacked type ceramic condenser including the 
third process which calcinates by cutting the Green block in the predetermined Green chip configuration 
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[0010] which can offer a st^fc type ceramic condenser with the high c^^dability which prevented 
generating of interlaminar peeling or a poor short circuit, and was excellent in the proof-pressure property 
with this 

[Embodiment of the Invention] The first process which invention of this invention according to claim 1 
carries out two or more layer laminating of a ceramic green sheet and the internal electrode by turns, and 
produces a laminating block, The second process which produces the Green block which carried out two or 
more layer laminating of these laminating blocks by the adhesive layer which consists of mixture of a binder 
or a binder, and a plasticizer, and carried out the laminating of the ceramic green sheet and internal electrode 
of a need number of layers, It is the manufacture approach of a stacked type ceramic condenser including 
the third process which calcinates by cutting the Green block in the predetermined Green chip configuration. 
It can paste up certainly that the flexibility of a ceramic green sheet falls by the conventional approach, and 
the adhesion of laminating blocks worsens by this by the adhesive layer, generating of interlaminar peeling 
and a poor short circuit can be prevented, and the stacked type ceramic condenser which was excellent in the 
proof-pressure property can be offered. 

[001 1] Invention according to claim 2 is the manufacture approach of the stacked type ceramic condenser 
according to claim 1 which the content ratio of a plasticizer makes 70 or less % of the weight, and in case 
this pastes up laminating blocks, it specifies the presentation ratio of the adhesive layer from which good 
adhesive strength is obtained. In addition, the reason for having specified the presentation ratio is for the 
adhesive strength of an adhesive layer to decline, when the content ratio of a plasticizer increases beyond the 
need. 

[0012] Invention according to claim 3 makes an adhesive layer placed between the agenesis parts of the 
internal electrode of a ceramic green sheet. It is the manufacture approach of the stacked type ceramic 
condenser according to claim 1 which carries out the laminating of the laminating blocks. This In the baking 
process of the Green chip cut when an adhesive layer was formed also in the internal electrode side formed 
in the field of a ceramic green sheet By the catalysis of an electrode material, the adhesive layer and 
decomposition temperature of a ceramic green sheet part change, and the adhesive layer of an internal 
electrode side may generate interlaminar peeling. In order to prevent this, it is necessary to form an adhesive 
layer only in an internal electrode agenesis part. 

[0013] Invention according to claim 4 is the manufacture approach of the stacked type ceramic condenser 
any one publication of claim 1 to claim 3 using the caking layer of acrylic [ adhesive layer ]. This Like 
[ since an acrylic binder is decomposed comparatively easily ] the stacked type ceramic condenser which 
used base metal, such as nickel, for the internal electrode When obliged to baking by the non-oxidizing 
atmosphere, it can decompose easily and generating of interlaminar peeling inside the element assembly 
after baking, pore, or a void can be prevented. 

[0014] Invention according to claim 5 is the manufacture approach of the stacked type ceramic condenser 
any one publication of claim 1 to claim 4 which sets thickness of an adhesive layer to 0.5 micrometers - 5.0 
micrometers, and this secures the adhesion of laminating blocks and specifies the thickness of the adhesive 
layer which can prevent generating of interlaminar peeling, pore, and a void inside an element assembly 
after baking. If an adhesive layer becomes thinner than 0.5 micrometers, it can be hard to paste up 
laminating blocks firmly, and if it becomes thicker than 5.0 micrometers, decomposing [ of an adhesive 
layer ] will be easy to become inadequate in a baking process, and it will become the cause of generating of 
interlaminar peeling inside an element assembly, pore, or a void. 
[0015] Hereafter, the gestalt of 1 operation of this invention is explained. 

[0016] First, a ceramic green sheet with a thickness of 5 micrometers is produced on the film which formed 
the mold release film in the front face for the slurry which added dibutyl phthalate as a polyvinyl butyral and 
a plasticizer, added butyl acetate to the dielectric ceramic powder which uses barium titanate as a principal 
component as an organic solvent as an organic binder, and was mixed using the well-known doctor blade 
method. 

[0017] Apart from this, it mixes with an organic solvent by the ratio which shows acrylic ester and a 
plasticizer in (a table 1), and a binder is produced. 

[0018] Next, an internal electrode is printed using the electrode paste which uses nickel as a principal 
component to the ceramic green sheet side fabricated in thickness of 5 micrometers. 
[0019] subsequently, the ceramic green sheet which printed the internal electrode — much more — ** -- 
predetermined ****** making it the longitudinal direction of an internal electrode, a 30-layer laminating is 
carried out one by one, and a laminating block is produced. 

[0020] Then, after screen-stenciling the binder beforehand produced on the maximum top face of a 
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laminating block, the lamineNB^ of the laminating block is carried out. a^J^epeating this activity 10 times 
and producing an internal electrode and a ceramic green sheets [ of 300 layers of each ] layered product, the 
ten-sheet each laminating of the ceramic green sheet is carried out to that vertical side, and the Green block 
is produced. In addition, when screen-stenciling a binder, it printed only in the ceramic green sheet section 
of the whole surface which contains the internal electrode formation section as shown in (a table 1), and the 
agenesis section of an internal electrode. 

[0021] Next, the Green block is cut in consideration of burning shrinkage so that the last finished-product 
dimension may be set to 3.2(L) mmxl .6(W) mm, and it considers as the Green chip of a stacked type 
ceramic condenser. In addition, the obtained Green chip has structure which one edge of an internal 
electrode exposed to setting further on both sides of a ceramic green sheet by turns in the ends side as for 
which the longitudinal direction carries out phase opposite. 

[0022] Subsequently, after calcinating the Green chip at the temperature of 1300 degrees C in a non- 
oxidizing atmosphere, the external electrode was formed in the ends side which the edge of an internal 
electrode exposed, and the stacked type ceramic condenser was completed. 

[0023] About each obtained stacked type ceramic condenser, measurement of electrostatic capacity and 
interlaminar-peeling inspection inside a sintered compact were conducted by the frequency of 1kHz, and 
measurement electrical -potential-difference 1 Vrm, and the result was shown in (a table 1). In addition, the 
poor short circuit in a table counted as a defect what cannot perform impression of measurement electrical- 
potential-difference 1 Vrm. Moreover, electrical-potential -difference impression was performed by pressure- 
up rate 50 V/sec about the sample except a poor short circuit and poor interlaminar peeling, and 
measurement of breakdown voltage was also performed. 
0024] 
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[0025] As shown in (a table 1), the distortion of the Green block became large by the laminating application 
of pressure of a repeat, the thickness of interlaminar peeling and a ceramic green sheet became thin in an 
internal electrode formation part inside the element assembly after baking, there is much generating of a 
poor short circuit and, as for the stacked type ceramic condenser of the sample 1 produced by the 
conventional manufacture approach, the proof-pressure property has also deteriorated. Furthermore, the 
adhesive strength of laminating blocks declined and interlaminar peeling has generated the sample 7 with 
many content ratios of the plasticizer of an adhesive layer, and the sample 8 with the thin thickness of an 
adhesive layer. Furthermore, while the interior of the element assembly after sintering has many pores and 
voids as for the sample 12 with the thick thickness of an adhesive layer and a poor short circuit and 
interlaminar peeling generate them as a result, without the ability decomposing an adhesive layer thoroughly 
in a sintering process, the proof-pressure property is very low. [ many ] On the other hand, the samples 2-6 
of this invention within the limits, and 9-11 have the good adhesion of laminating blocks, and there is little 
generating of a poor short circuit and interlaminar peeling, and it is clear that a mass laminating ceramic 
condenser with the high dependability excellent in the proof-pressure property is obtained. However, since 
the occurrences of interlaminar peeling tend to increase when an adhesive layer is formed also in the 
forming face of an internal electrode, it is necessary to form an adhesive layer only in an internal electrode 
agenesis part. 
[0026] 

[Effect of the Invention] As mentioned above, the first process which carries out two or more layer 
laminating of the ceramic green sheet and internal electrode of this invention by turns, and produces a 
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laminating block, The secorai^ocess which produces the Green block \^PR carried out the laminating of 
the number of layers of the ceramic green sheet which repeats two or more these laminating blocks, and 
needs them by the adhesive layer which consists of mixture of a binder or a binder, and a plasticizer, and an 
internal electrode, According to the manufacture approach of a stacked type ceramic condenser including 
the third process which calcinates by cutting the Green block in a predetermined configuration, there is little 
generating of interlaminar peeling and the defect of a poor short circuit, and the mass stacked type ceramic 
condenser which was moreover excellent in the proof-pressure property can be obtained. 



[Translation done.] 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a multilayer ceramic capacitor which prevents 
interlayer separation and short circuit and has superior breakdown voltage characteristic, high reliability, and a 
large capacity. 

SOLUTION: This manufacturing method of a multilayer ceramic capacitor includes a first step of fabricating a 
multilayer block, by alternately laminating a plurality of layers of ceramic green sheets and internal electrodes, a 
second step of laminating a plurality of layers of the multilayer blocks with an adhesive or a mixture of the adhesive 
and plastics to form a green block made of a necessary number of layers of ceramic green sheets and internal 
electrodes, and a third step of cutting the green block to a predetermined form and firing it. 
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